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RQO\DIHZSRWHQWLDOVXSSOLHUVFRPSHWHIRUDJRYHUQPHQWFRQWUDFWDQGWKHUHDUHRWKHULPSRUWDQWIDFWRUVLQIOXHQFLQJ
ILQDOSULFH
8QIRUWXQDWHO\H[LVWLQJGDWDVKRZ WKDWFRPSHWLWLYHQHVV LQ6ORYDNSXEOLFSURFXUHPHQW LV VWLOO ORZHUFRPSDUH WR
WKH ÄROG³(8PHPEHU VWDWHV DQG WRJHWKHUZLWKKLJK OHYHO RI FRUUXSWLRQ DV LW LV LQ6ORYDNLD SXEOLFSURFXUHPHQW
FDQQRWIROORZLWVEDVLFSULQFLSOHV,QWKLVSDSHUZHVXPPDUL]HFXUUHQWILQGLQJVDERXWFRPSHWLWLYHQHVVDQGLWVLPSDFW
RQWKHUHVXOWVRISXEOLFSURFXUHPHQW2XUUHJUHVVLRQDQDO\VLVVKRZQWKDWWKHUHDUHDOVRRWKHUIDFWRUVZKLFKFDQKDYH
LPSDFWRQWKHILQDOSURFXUHPHQWSULFHDQGWKH\DUHPDUJLQDOO\DQDO\]HGLQFXUUHQWSXEOLFSURFXUHPHQWVWXGLHV
3UHYLRXVILQGLQJVDERXWFRPSHWLWLYHQHVVLQSXEOLFSURFXUHPHQWDQGLWVLPSDFWRQWKHILQDOSULFH
7KHDQDO\VLVRIDQRYHUWKHWKUHVKROGSXEOLFSURFXUHPHQWLQ(8)LJXUHIRUSHULRGWRVKRZHGWKDW
6ORYDNLDKDVWKHORZHVWQXPEHURIFDQGLGDWHVLQSXEOLFSURFXUHPHQWLQWKHZKROH(8$VZHFDQDOVRVHHFRXQWULHV
RI(8(8PHPEHUVEHIRUHKDYHJHQHUDOO\PRUHFDQGLGDWHVWKDQFRXQWULHVRI&HQWUDODQG(DVWHUQ(XURSH
$FFRUGLQJ WR HPSLULFDO VWXGLHV RI VHYHUDO DXWKRUV LW PD\ EH DUJXHG WKDW JUHDWHU FRPSHWLWLYHQHVV LH QXPEHU RI
FDQGLGDWHV LQ SXEOLF SURFXUHPHQW OHDGV WR ORZHU SULFHV0DFURHFRQRPLF WKHRU\ RI VXSSO\ 8UDPRYi 3LWHNRYi
3DĐDZRUNVZLWKVDPHDVVXPSWLRQV,QWKLVFKDSWHUZHZLOOEULHIO\VXPPDUL]HILQGLQJVDERXWWKHLPSDFWRI
FRPSHWLWLYHQHVVRQWKHILQDOSULFHRISXEOLFSURFXUHPHQW:HVWDUWZLWKVHOHFWHGLQWHUQDWLRQDOVWXGLHVDQGDIWHUZDUGV
LQWURGXFHH[LVWLQJORFDOVRXUFHV


6RXUFH6WUDQG5DPDGDHWDO
)LJXUH&RPSHWLWLYHQHVVLQ(8RYHUWKHWKUHVKROGSXEOLFSURFXUHPHQW
*XSWDIRXQGWKDWWRFDQGLGDWHVDUHQHHGHGLQRUGHUWRUHDFKWKHKLJKHVWFRPSHWLWLYHQHVVDQGHYHU\
DGGLWLRQDO LQFUHDVH LQ WKH QXPEHU RI FDQGLGDWHV GRHV QRW DIIHFW WKH ILQDO SULFH 7KH DXWKRU DQDO\VHG WKH SXEOLF
SURFXUHPHQWRIKLJKZD\LQIUDVWUXFWXUHFRQVWUXFWLRQLQ)ORULGD86$LQWKHSHULRGIURP\HDUWRRQWKH


7KHDQDO\VLVH[DPLQHVWKHQXPEHURIDFFHSWHGRIIHUVKRZHYHUVLQFHHOHFWURQLFDXFWLRQVZHUHXVHGLQ6ORYDNLDRQO\PLQLPDOO\LQWKLVSHULRG
FDQGLGDWHVZHUHJHQHUDOO\DEOHWRVXEPLWRQO\RQHRIIHU7KHUHDOQXPEHURIFDQGLGDWHVFRXOGWKHUHIRUHEHHYHQORZHU
,QWKHDQDO\VLVRIWKHHQWLUHVDPSOHRIGDWDWKHIXOOFRPSHWLWLYHQHVVVWDWXVZDVDFKLHYHGZLWKFDQGLGDWHVDQGDIWHUDGMXVWLQJWKHH[WUHPHYDOXHV
WKHIXOOFRPSHWLWLYHQHVVLVUHDFKHGZLWKFDQGLGDWHVDOUHDG\
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WRWDOVDPSOHRIWHQGHUV+HGLYLGHGWKHSXEOLFSURFXUHPHQWPDUNHWRQWRWZRW\SHVFROOXVLYHDQGFRPSHWLWLYH
$VVKRZVFKDUWWKHSXEOLFSURFXUHPHQWPDUNHWEHFRPHVIXOO\FRPSHWLWLYHE\WKHHQWU\RIFDQGLGDWHQXPEHU;DQG
SDUWLFLSDWLRQRIDGGLWLRQDOFDQGLGDWHVLQWKHSXEOLFSURFXUHPHQWZLOOQRWKDYHLPSDFWRQWKHSULFHEHFDXVHWKH\GR
QRWLQFUHDVHWKHFRPSHWLWLYHQHVVDQGWKHUHIRUHWKHILQDOSULFHZLOOQRWEHORZHUHG




6RXUFH*XSWD
)LJXUH7KHLPSDFWRIQXPEHURIFDQGLGDWHVRQWKHILQDOSULFHLQSXEOLFSURFXUHPHQW
*XSWD  FDOFXODWHG WKDW WKH LQFUHDVH LQ WKH QXPEHU RI FDQGLGDWHV IURP WZR WR HLJKW LPSOLHG DFKLHYLQJ
DGGLWLRQDO VDYLQJV LQ DYHUDJH  WR  LQ DQDO\VLV RI GDWD DGMXVWHG E\ H[WUHPH YDOXHV ZKHUH WKH IXOO
FRPSHWLWLYHQHVV VWDWXV ZDV UHDFKHG ZLWK  FDQGLGDWHV WKH LQFUHDVH LQ QXPEHU RI FDQGLGDWHV IURP  WR  PHDQW
DGGLWLRQDOVDYLQJVLQDYHUDJHWR7KHDXWKRUSXWVLQWRFRQWH[WWKHQXPEHURIFDQGLGDWHVDQGWKHLUFROOXVLYH
EHKDYLRXU7KHKLJKHUWKHQXPEHURIFDQGLGDWHVWKHPRUHGLIILFXOWDQGFRVWO\LVWRUHDFKDQDJUHHPHQWDQGFUHDWHD
FDUWHO
$OVR%UDQQPDQ HW DO  LQ KLVZRUN LGHQWLILHGGHWHUPLQDQWV WKDW DIIHFW WKH ILQDO SULFHRI DXFWLRQ W\SHRI
JRRGVVHUYLFH FKDUDFWHULVWLFV RI FRPSHWLWRUV VHFWRU FKDUDFWHULVWLFV W\SH RI XVHG DXFWLRQ LQ RXU FDVH WKH SXEOLF
SURFXUHPHQWDQGQXPEHURIFDQGLGDWHV7KHDXWKRUIRXQGWKDWLQIRXURXWRIVL[W\SHVRIDXFWLRQKHGLYLGHGWKHP
DFFRUGLQJ WR WKH HYDOXDWLRQPHWKRG DQG LQ WKH FDVH RI RLO DUHDV DFFRUGLQJ WR WKH WLPH SHULRG WKH VWDWXV RI IXOO
FRPSHWLWLYHQHVVZDV DFKLHYHGZLWK DQ DYHUDJH RI  WR  SDUWLFLSDQWV DQG LQ WKH RWKHU WZRZLWK DQ DYHUDJH RI 
SDUWLFLSDQWV%UDQQPDQ HW DO  WKXV FRQILUPHG WKH DVVXPSWLRQV RI*XSWD ZKR HVWLPDWHG WKH KLJKHVW
FRPSHWLWLYHQHVVZLWKWRFDQGLGDWHV
5RVH$FNHUPDQ  S  EULQJV DQ LQWHUHVWLQJ ILQGLQJ FODLPLQJ WKDW LI WKH SRVVLELOLWLHV IRU FROOXVLYH
EHKDYLRXUDQGFRUUXSWLRQDUHUHGXFHGDSXEOLFSURFXUHPHQWZLWKWKUHHFDQGLGDWHVGRHVQRWVHHPWREHZRUVHWKDQD
SXEOLFSURFXUHPHQWZLWKVL[FDQGLGDWHV(YHQWKDWWKHDXWKRUGLGQRWVXEVWDQWLDWHKHUFODLPZLWKDQDQDO\VLVVHYHUDO
DXWKRUV FRPH ZLWK VLPLODU DOOHJDWLRQV %UDQQPDQ  .XKOPDQ D-RKQVRQ  DQG RWKHUV :H WKHUHIRUH
DVVXPH WKDW ZLWK PLQLPL]HG SUHFRQGLWLRQV IRU FRUUXSWLRQ DQG FDUWHO WKH VWDWXV RI IXOO FRPSHWLWLYHQHVV PD\ EH
DFKLHYHGZLWKORZHUQXPEHURIFDQGLGDWHVFHWHULVSDULEXV
*LQHLWLHQHDQGâHUS\WLVDQDO\VHGSXEOLFSURFXUHPHQWRIWHFKQLFDOO\LGHQWLFDODQGVWDQGDUGL]HGJRRGV7KH
UHVXOWVZHUHVLPLODUDV WKRVHRI WKHSUHYLRXVDXWKRUVDQG WKXVWKDWZLWK LQFUHDVLQJQXPEHURIFDQGLGDWHV WKHSULFH
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DJDLQVWWKHHVWLPDWHGSULFHGHFUHDVHV7KHDXWKRUVDOVRIRXQGWKDWZLWKLQFUHDVLQJWKHQXPEHURIFDQGLGDWHVIURPRQH
WR WZR VLJQLILFDQW VDYLQJVZHUHDFKLHYHG IRU VRPH W\SHVRIJRRGVHYHQKLJKHU WKDQRU7KHSUHYLRXV
DXWKRUVGLGQRW DFKLHYH VXFKKLJKYDOXHVRI VDYLQJVHYHQZLWKPRUH WKDQFDQGLGDWHVSDUWLFLSDWLQJ LQ WKHSXEOLF
SURFXUHPHQW WKHUHIRUH WKH ZRUN RI *LQHLWLHQH DQG âHUS\WLV  UHTXLUHV D PRUH SUHFLVH GHILQLWLRQ RI
PHWKRGRORJ\DQGGDWDXVHG
,ONH5DVLPDQG%HGULDQDO\VHGWKHFRPSHWLWLYHQHVVLQSXEOLFSURFXUHPHQWLQ7XUNH\IURPWR
ZKHUHLQWKH\XVHGGDWDIURPWHQGHUV7KHUHVXOWVZHUHVLPLODUWRWKRVHRIWKHDXWKRUVDERYHDQGQDPHO\WKDW
HYHU\DGGLWLRQDOFDQGLGDWHORZHUHGWKHILQDOSULFHRISXEOLFSURFXUHPHQWE\DQDYHUDJH,ONH5DVLPDQG%HGUL
IRXQGWKDWSXEOLFSURFXUHPHQWZLWKKLJKHUHVWLPDWHGYDOXHDWWUDFWHGPRUHFDQGLGDWHVDQGWKHUHIRUHWKHVL]H
KDVDGLUHFWO\SURSRUWLRQDOLPSDFWRQWKHQXPEHURIFDQGLGDWHV$QDYHUDJHFRPSHWLWLYHQHVVLQSXEOLFSURFXUHPHQW
LQ7XUNH\IRUDQDO\VHGSHULRGZDVFDQGLGDWHVZKLFKRQO\KLJKOLJKWVWKHSUREOHPRI6ORYDNSXEOLF
SURFXUHPHQWWKDWKDGORZHUFRPSHWLWLYHQHVVWKDQ7XUNH\LQSHULRG
.XKOPDQDQG-RKQVRQ DQDO\VHG WKHSXEOLFSURFXUHPHQW IRUKLJKZD\ LQIUDVWUXFWXUHFRQVWUXFWLRQ LQ WZR
FRXQWULHVLQ86$SUREDEO\IRUSHULRGQRWSUHFLVHO\VSHFLILHGIRUERWKFRXQWULHVDVZHOODVWKHQDPHVRI
WKH FRXQWULHV7KH ILQGLQJVRI WKH DXWKRUV VKRZ WKDW WKH VL]H RISXEOLFSURFXUHPHQW GHULYHG IURP WKH HVWLPDWHG
FRQWUDFW YDOXH GRHV QRW KDYH DQ LPSDFW RQ WKH QXPEHU RI FDQGLGDWHV$FFRUGLQJ WR WKH UHVXOWV RI.XKOPDQ DQG
-RKQVRQ  WKH LQYHUVHO\ SURSRUWLRQDO UHODWLRQ EHWZHHQ WKH QXPEHU RI FDQGLGDWHV DQG WKH ILQDO SULFH RI WKH
SXEOLFSURFXUHPHQWLVFRQVLVWHQWZLWKDOOWKHDERYHPHQWLRQHGDXWKRUV
,QRXUFRQGLWLRQV6RXGHNDQG6NXKURYHFDQDO\VHGWKHSXEOLFSURFXUHPHQWRIKRPRJHQHRXVSURGXFWV LQ
&]HFK 5HSXEOLF  HOHFWULFLW\ DQG QDWXUDO JDV 7KH DGYDQWDJH RI KRPRJHQHRXV JRRGV DQDO\VLV LV DQ HDV\
FRPSDUDELOLW\ZLWKPDUNHWSULFHZKLFKWKHDXWKRUVREWDLQHGIURPWKHVKRUWWHUPFRPPRGLW\H[FKDQJHRIHOHFWULFLW\
DQGJDV27(DV LQ&]HFK5HSXEOLF+RZHYHUVXFKPDUNHWSULFHLV ORZHUWKDQWKHSULFHIRURUGLQDU\FRQVXPHUV
WKHUHIRUH WKH DXWKRUV UHIHU WR LW DV VROLG ERWWRPOLQH EHQFKPDUN LH WKH ORZHVW SRVVLEOH SULFH WKH VXEMHFW FDQ
DFKLHYHRQ WKHPDUNHW DVVXPLQJ WKDW WKH VHOOHUZLOOQRWFKDUJHDQ\DGPLQLVWUDWLYHKDQGOLQJDQGRWKHU DGGLWLRQDO
IHHV
7KHSUDFWLFHKRZHYHUVKRZHGWKDWWKHSULFHE\VRPHSURFXUHUVZDVORZHUWKDQWKHPDUNHWSULFHZKLFKPD\EH
UHODWHGWRVSHFLDOFRQGLWLRQVOHQJWKRIFRQWUDFWVKLGGHQIHHVGLVWULEXWLRQVRIQLJKWHQHUJ\DQGRWKHUV6RXGHNDQG
6NXKURYHF  UHYHDOHG VHYHUDO LPSRUWDQW ILQGLQJV LQ WKHLU ZRUN 3XEOLF SURFXUHUV UHJXODUO\ RYHUYDOXH WKH
HVWLPDWHGFRQWUDFWYDOXHDQGWKHUHIRUHWKHLUSULFHHVWLPDWLRQGRHVQRWFRUUHVSRQGWRWKHDFWXDOPDUNHWSULFHZKLFK
SDUWO\ VXSSRUWV RXU DVVXPSWLRQV ,QWHUHVWLQJ LV WKH ILQGLQJ WKDW WKHSURFHGXUHV LQSXEOLFSURFXUHPHQWKDYHELJJHU
LPSDFWRQ WKHILQDOSULFH WKDQ WKHQXPEHURIFDQGLGDWHVQDPHO\ WKHXVHRIDQRSHQ WHQGHUGHFUHDVHG WKHDYHUDJH
DFKLHYHG SULFH E\  (DFK DGGLWLRQDO FDQGLGDWH LQ WKH HOHFWULF HQHUJ\ SURFXUHPHQW GHFUHDVHG WKH DYHUDJH ILQDO
SULFHE\
3DYHO  DQDO\VHG WKH LQIOXHQFH RI FRPSHWLWLYHQHVV LQ WKH SULFH IRU FRQVWUXFWLRQ RI URDG DQG UDLOZD\
LQIUDVWUXFWXUHLQ&]HFK5HSXEOLFIURPWR,QKLVZRUNKHXVHGWKHUHODWLRQRIWKHHVWLPDWHGFRQWUDFWYDOXH
DQGWKHZLQQLQJSULFHZKHUHLQKHIRXQGWKDWLQDYHUDJHHYHU\RWKHUFDQGLGDWHGHFUHDVHGWKHILQDOSULFHE\
FHWHULVSDULEXV$QLPSRUWDQWILQGLQJLQWKHZRUNRI3DYHOLVSRLQWLQJWKHIDFWWKDWZLWKLQFUHDVLQJQXPEHURI
RIIHUV WKHZLQQLQJSULFHGHFUHDVHVEXW WKH VKDUHRI ILYHELJJHVW FRQVWUXFWLRQFRPSDQLHVRQ WKH WRWDOYROXPHRI
FRQWUDFWVGRHVQRWGHFUHDVH7KHDXWKRUUHIHUVWRWKHIDFWWKDWVWURQJHUFRPSHWLWLYHHQYLURQPHQWIRUFHVILYHVWURQJHVW
FRPSDQLHVRQWKHPDUNHWWRORZHUWKHSULFHVWRNHHSWKHLUPDUNHWVKDUHDQGZLQWKHFRQWUDFW


)URPWKHRULJLQDOVDPSOHRISXEOLFSURFXUHPHQWVWKHDXWKRUVH[FOXGHGWHQGHUVZLWKPRUHZLQQHUVWKHRQHVZKHUHYDULDQWVROXWLRQV
ZHUHDOORZHGH[WUHPHYDOXHVDQGWKH\DOVRH[FOXGHGWHQGHUVZKHUHWKHORZHVWSULFHZDVQRWVHWDVDQHYDOXDWLRQFULWHULDWKLVFRQVLVWHGRI
WHQGHUV
7KHQXPEHURIRIIHUVFRXOGEHLGHQWLILHGDVWKHQXPEHURIFDQGLGDWHVRUPRUHSUHFLVHO\QXPEHURIFDQGLGDWHVQXPEHURIRIIHUV
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$FFRUGLQJWR0LOOHWHWDOWKHPRVWLPSRUWDQWGHWHUPLQDQWRIHDXFWLRQVXFFHVVLVSDUWLFLSDWLRQRIVXSSOLHUV
FDQGLGDWHVDQGWKHUHIRUHFRPSHWLWLYHQHVV$FFRUGLQJWRWKHDXWKRULWZDVRSWLPDOWRLQYLWHDSSUR[LPDWHO\ILYHRU
VL[KLJKFODVVVXSSOLHUV7KHLQYLWDWLRQRIPRUHWKDQVXSSOLHUVGLGQRWHQVXUHDVXIILFLHQWSULFHGHFUHDVHZKLFK
ZDV XQGHVLUDEOH $V VRRQ DV WKH FDQGLGDWHV IRXQG RXW WKDW WKH\ FRPSHWH LQ WKH HDXFWLRQ ZLWK VHYHUDO RWKHU
FDQGLGDWHVVXEPLWWLQJRIIHUVLQWKHHDXFWLRQVORZHGGRZQSUREDEO\GXHWRORVVRILQWHUHVWLQZLQQLQJEHFDXVHRI
JUHDWFRPSHWLWLRQZKLFKOHGWRSRRUSHUIRUPDQFHRIWKHHDXFWLRQ0LOOHWHWDO
$ VLPLODU FRQFOXVLRQ FRPHV IURP5RVH$FNHUPDQ  WKLV SKHQRPHQRQ LV DWWULEXWHG WR WKH EHKDYLRXU RI
FRPSDQLHV FDQGLGDWHV WKDW FRPSDUH WKHSRWHQWLDOSURILWZLWK WKHFRVWVRQSDUWLFLSDWLRQ ZLWKKLJKHUQXPEHURI
FRPSHWLWRUVWKHSRWHQWLDOSURILWVLJQLILFDQWO\GHFUHDVHV$FFRUGLQJWR0LOOHWHWDOWKHLQFUHDVHRIWKHQXPEHU
RI FDQGLGDWHVGHSHQGVRQ WKHVH WKUHHSKDVHV  WR LGHQWLI\ WKH VXSSOLHUV DQG LQYLWH WKHP WR WKHHDXFWLRQ  WR
HQVXUH WKDW WKH\ UHFHLYHG WKH LQYLWDWLRQDQG WKH\ ORJJHG LQ WKH V\VWHPZKHUH WKHHDXFWLRQZLOO WDNHSDUW  WKH
SURFHVVRIHDXFWLRQLWVHOI
âtSRã DQG .OiWLN  IRXQG WKDW ZLWK LQFUHDVLQJ QXPEHU RI FDQGLGDWHV WKH DYHUDJH ILQDO SULFH GHFUHDVHV
DJDLQVWWKHHVWLPDWHGFRQWUDFWYDOXHEXWWKHVDYLQJVZLWKWZRFDQGLGDWHVZHUHELJJHUWKDQZLWKWKUHHRUIRXU7KH
KLJKHVWVDYLQJVZHUHDFKLHYHGZLWKILYHRUPRUHFDQGLGDWHV$FFRUGLQJWRWKHDXWKRUVWKHDGGLWLRQDOVDYLQJVRI
ZHUH DFKLHYHG ZLWK WKH XVH RI HDXFWLRQ )LJXUH  UHSUHVHQWV WKH JUDSKLF RYHUYLHZ RI VDYLQJV LQ UHODWLRQ WR WKH
QXPEHU RI FDQGLGDWHV $FFRUGLQJ WR WKH DXWKRUV WKH DGGLWLRQDO VDYLQJV RI  ZHUH DFKLHYHG ZLWK WKH XVH RI
HDXFWLRQ)LJXUHUHSUHVHQWVWKHJUDSKLFRYHUYLHZRIVDYLQJVLQUHODWLRQWRWKHQXPEHURIFDQGLGDWHV


6RXUFHâtSRãDQG.OiWLN
)LJXUH7KHVL]HRIQRQZHLJKWHGDQGZHLJKWHGVDYLQJVLQ6ORYDNSURFXUHPHQWIRU\HDU
,QWKLVFKDSWHUZHVXPPDUL]HGWKHILQGLQJVRIVHYHUDODXWKRUVDERXWWKHLPSDFWRIFRPSHWLWLYHQHVVRQWKHSULFH
GHFUHDVHDQG WKXVRQ WKHHIILFLHQF\RISXEOLFSURFXUHPHQW0RVWRI WKHDXWKRUV DJUHHRQ WKH IDFW WKDW WKHUH LV DQ
LQYHUVHO\ SURSRUWLRQDO UHODWLRQ EHWZHHQ FRPSHWLWLYHQHVV DQG ILQDO SULFH RI WKH SXEOLF SURFXUHPHQW$FFRUGLQJ WR
VRPH DXWKRUV WKH SULFH GHFUHDVH E\ LQFUHDVLQJ FRPSHWLWLYHQHVV VWRSVZLWK  SDUWLFLSDWLQJ FRPSHWLWRUV DQG WKH\
GHVFULEHG WKLV SRLQW DV IXOO\ FRPSHWLWLYH SURFXUHPHQW :KHQ UHDFKLQJ WKH VWDWXV RI IXOO FRPSHWLWLYHQHVV HYHU\
DGGLWLRQDOFDQGLGDWHKDVDPLQLPDORUQRLPSDFWRQWKHILQDOSULFHRIWKHSURFXUHPHQW1H[WFKDSWHULVRULHQWHGRQ
RXUILQGLQJVDERXWFRPSHWLWLYHQHVVLQ6ORYDNSXEOLFSURFXUHPHQWDQGRWKHUIDFWRUVZKLFKFDQKDYHLQIOXHQFHRQWKH
ILQDOSULFH
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&RPSHWLWLYHQHVVLQ6ORYDNSXEOLFSURFXUHPHQWDQGRWKHUIDFWRUVZKLFKFDQLQIOXHQFHILQDOSULFH
$VZHGHVFULEHGLQSUHYLRXVFKDSWHUFRPSHWLWLYHQHVVQXPEHURIFDQGLGDWHVLQSXEOLFSURFXUHPHQWLVNH\IDFWRU
LQIOXHQFLQJ WKH ILQDO UHVXOWV RI SXEOLF SURFXUHPHQW 6ORYDNLD KDV WKH ORZHVW QXPEHU RI FDQGLGDWHV LQ SXEOLF
SURFXUHPHQWIURP(8FRXQWULHVDQG&]HFK5HSXEOLFKDVVL[WKSODFHIURPWKHHQG6WUDQG5DPDGDHWDO
'DWD IURP ILJXUH  FRQILUP WKH DVVXPSWLRQVRI3DYHO  WKDW HDVW(XURSHDQ FRXQWULHV WKH QHZ(8PHPEHU
VWDWHVKDVVLJQLILFDQWSUREOHPZLWKWKHQXPEHURIFDQGLGDWHVLQWKHLUSXEOLFSURFXUHPHQW
,QQH[WILJXUHZHFDQVHHFRPSHWLWLYHQHVVLQ6ORYDNSXEOLFSURFXUHPHQW7KHGDWDVHWZDVIRUDGLIIHUHQW\HDUV
DV LW ZDV LQ WKH &]HFK 5HSXEOLF EXW WKH UHVXOWV DUH VLPLODU ± WKH KLJKHVW DYHUDJH QXPEHU RI ELGV LV LQ SXEOLF
SURFXUHPHQWRIZRUNVWKDQVHUYLFHVDQGWKHORZHVWQXPEHULVLQSXEOLFSURFXUHPHQWRIJRRGV,QJHQHUDOZHFDQ
VHHWKDWFRPSHWLWLYHQHVVLQSXEOLFSURFXUHPHQWLVDOLWWOHELWKLJKHULQ&]HFKFRPSDUHWR6ORYDNLD7KLVILQGLQJLV
FRQVLVWHQWZLWKVXEVHTXHQWILQGLQJVRI6WUDQG5DPDGDHWDO
 
6RXUFHRZQUHVHDUFKEDVHGRQGDWDRIWHQGHUVPHVN
)LJXUH&RPSHWLWLYHQHVVLQ6ORYDNSXEOLFSURFXUHPHQWIURPXQWLOO
9HU\OLPLWHGFRPSHWLWLYHQHVVPD\KDYHQHJDWLYHLPSDFWRQSULFHV)RURXU6ORYDNVDPSOHFDVHVZHWU\
WR FDOFXODWH LW E\ FRPSDULQJ HVWLPDWHG DQG ILQDO SULFH )LJXUH   :H DUH ZHOO DZDUH WKDW SULFHV IURP SXEOLF
SURFXUHPHQWVKRXOGEHFRPSDUHGZLWKPDUNHWSULFHVEXWGXHWRH[WHQVLYHGDWDVHWDQGPLVVLQJLQDFFXUDWHGDWDDERXW
PDUNHWSULFHZHGHFLGHGWRFRPSXWHVDYLQJVXVLQJHVWLPDWHGSULFHWKLVPHWKRGLVXVHGE\PDQ\DXWKRUVPHQWLRQHG
LQILUVWFKDSWHU


)RU\HDUZHKDGGDWDRQO\XQWLOO$XJXVWVRRXUUHVHDUFKGRHVQRWFRYHUZKROH\HDU$OVRLQWKHGDWDVHWZDVDEQRUPDOO\KLJKHU
DWOHDVWWZRWLPHVKLJKHUFRPSDUHWRRWKHU\HDUV:HH[SHFWWKDWWKHUHDVRQLVKXJKFKDQJHRISXEOLFSURFXUHPHQWODZLQ6ORYDNLDDQGPDQ\
SURFXUHUVZHUHDIUDLGEHFDXVHRIWKDWVRWKH\GHFLGHGWREX\JRRGVVHUYLFHVDQG:RUNVLQDGYDQFH)RUPRUHVHH*UHJD
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
6RXUFHRZQUHVHDUFKEDVHGRQGDWDRIWHQGHUVPHVN
)LJXUH$YHUDJHVDYLQJVDQGQXPEHURIELGVLQ6ORYDNSXEOLFSURFXUHPHQWGDWDIURP
)LJXUHFOHDUO\VKRZWKHUHODWLRQEHWZHHQQXPEHURIFRPSHWLWRUVELGVDQGILQDOSULFH,QRXUUHVHDUFKZHDUH
XVLQJ UHJUHVVLRQ DQDO\VLV WR GHWHUPLQH UHODWLRQVKLS EHWZHHQ ILQDO SULFH DQG PDQ\ RWKHU IDFWRUV QXPEHU RI
FRPSHWLWRUV XVDJHRI(8 IXQGV XVDJHRI ORZHVWSULFH FULWHULRQ LQVWHDGRI0($7FULWHULRQ VL]HRISURFXUHPHQW
W\SH RI SURFXUHPHQW HWFZKLFK LVPRUH DFFXUDWH EXW RQ WKHRWKHUKDQG LW FDQGHVFULEHRQO\ D VPDOO SRUWLRQRI
FKDQJHVLQILQDOSULFH
2WKHUIDFWRUVZKLFKFDQLQIOXHQFHILQDOSURFXUHPHQWSULFH±UHJUHVVLRQDQDO\VLVXVHG
)LJXUHVKRZVWKDWKLJKHUQXPEHURIFDQGLGDWHVFDQDIIHFWVDYLQJVLQSXEOLFSURFXUHPHQWEXWUHVXOWVIURPWKLV
FKDUW GR QRW FRXQWZLWK RWKHU IDFWRUVZKLFK FDQ KDYH VLJQLILFDQW LQIOXHQFH RQ WKH ILQDO SULFH DVZHOO 7R YHULI\
LQIOXHQFH RI RWKHU IDFWRUV ZH GHFLGHG WR FUHDWH UHJUHVVLRQ PRGHO :H XVHG GDWD IURP ³DERYH WKH WKUHVKROG
SURFXUHPHQW´LQ6ORYDNLDEHWZHHQ\HDUVZKLFKZHJHWIURP(XURSHDQ&RPPLVVLRQWKHVHDUHWKHVDPH
GDWDDV\RXFDQILQGLQ7HQGHUV(OHFWURQLF'DLO\±(XURSHDQSXEOLFSURFXUHPHQWMRXUQDOEXWWKH\DUHQRWDYDLODEOH
LQRSHQGDWDIRUPDW$OPRVWHYHU\SDUWLFXODUGDWDFRQWDLQHGILHOGV OLNHHVWLPDWHGYDOXHILQDOYDOXHRUQXPEHURI
FDQGLGDWHV:HH[FOXGHGGDWDIURP)RUHVWVRI6ORYDNUHSXEOLFãSDQGUHODWHGFRUSRUDWLRQVZKDWLVDOPRVWRI
DOOGDWD
)URP UHJUHVVLRQ DQDO\VLV ZKHUH YDULDEOH ZDV WRWDO FKDQJH LQ VDYLQJV LQ SHUFHQWDJH WKHVH IDFWRUV ZHUH
VWDWLVWLFDOO\VLJQLILFDQWQXPEHURIFDQGLGDWHVOHYHORIVLJQLILFDQFHDW(8IXQGVXVHGOHYHORIVLJQLILFDQFHDW
 DZDUG FULWHULRQ DQG DVVXPSWLRQ RI VXEFRQWUDFWV OHYHO RI VLJQLILFDQFH DW  SYDOXH <RX FDQ VHH
UHVXOWVIURPUHJUHVVLRQDQDO\VLVLQWDEOHEHORZ



$OPRVWHYHU\SXEOLFSURFXUHPHQWRI)RUHVWRI6ORYDN UHSXEOLF JRYHUQPHQWFRPSDQ\XVHG IUDPHZRUNDJUHHPHQWPHWKRGDQG WKH\GLYLGHG
HYHU\SURFXUHPHQWLQWRWKHSDUWVIRUH[DPSOH,ILQHYHU\SDUWZDVRQO\RQHFDQGLGDWHWKH\LQSXW³´DVWKHWRWDOQXPEHURIFDQGLGDWHVLQ
HYHU\VLQJOHSDUWZKDWZHWKLQNLVQRWULJKWDQGRYHUHVWLPDWHWKHFRPSHWLWLYHQHVVLQWKHLUSURFXUHPHQWV
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7DEOH)DFWRUVZKLFKLQIOXHQFHWRWDOVDYLQJVLQSURFXUHPHQW±GDWDIURPUHJUHVVLRQDQDO\VLV
9DULDEOH 7RWDOGLIIHUHQFHLQVDYLQJV
1XPEHURIFDQGLGDWHV 
(8IXQGVXVHG 
8VDJHRIORZHVWSULFHFULWHULRQ 
$VVXPSWLRQRIVXEFRQWUDFWLQJ 
Additional information 
6DPSOHDGMXVWHG 
5VTXDUHG 
$GMXVWHG5VTXDUHG 
6RXUFHGDWDIURP(XURSHDQ&RPPLVVLRQRZQUHVHDUFK
7KHUHVXOWVIURPUHJUHVVLRQDQDO\VLVFRQILUPLQYHUVHUHODWLRQVKLSEHWZHHQQXPEHURIFDQGLGDWHVDQGILQDOSULFH
:LWKHYHU\DGGLWLRQDOFRPSHWLWRUFDQGLGDWHWKHUHLVLQFUHDVHLQVDYLQJV,ISXEOLFSURFXUHPHQWZDVILQDQFHG
DWOHDVWSDUWO\E\(8IXQGVILQDOVDYLQJVGHFUHDVHGE\ZKDWFDQPDWFKWKHHFRQRPLFUHDOLW\LQ6ORYDNLD
,ISURFXUHUXVHGORZHVWSULFHDVDZDUGFULWHULRQLQVWHDGRIWKHPRVWHFRQRPLFDOO\DGYDQWDJHRXVWHQGHUNQRZQ
DV0($7FULWHULRQVDYLQJVZLOOLQFUHDVHE\6LPLODUDULVHRIVDYLQJZDVDFKLHYHGLIWKHUHZDVDVVXPSWLRQ
RI VXEFRQWUDFWV LQ SURFXUHPHQW ZKDW LV SRVVLEOH LQ UHDOLW\ HVSHFLDOO\ LQ KXJH SURFXUHPHQWV ZKDW ³DERYH WKH
WKUHVKROGSURFXUHPHQWV´GHILQLWHO\DUHRUWHFKQLFDOO\KDUGSURMHFWV%HFDXVHWKHVHWZRIDFWRUVDUHLPSRUWDQWRQO\DW
 OHYHO RI VLJQLILFDQFHZHGR QRW FRQVLGHU WKHP DV FUXFLDO EXWZLOO WDNH WKHPXQGHU FRQVLGHUDWLRQ LQ IXWXUH
UHJUHVVLRQDQDO\VLV
$VVWDWLVWLFDOO\LQVLJQLILFDQWDFFRUGLQJWRUHVXOWVIURPRXUUHJUHVVLRQDQDO\VLVZHUHXVDJHRIHOHFWURQLFDXFWLRQ
DQG XVDJH RI RSHQUHVWULFWHG SURFHGXUH 5HJUHVVLRQ DQDO\VLV RI 3DYHO  RQ WKH RWKHU KDQG SURYH XVDJH RI
RSHQUHVWULFWHGSURFHGXUHDVVLJQLILFDQWYDULDEOHZKHQWKHUHZDVXVHGUHVWULFWHGSURFHGXUHILQDOSULFHLQFUHDVHE\
2QH RI WKH UHDVRQVZK\ RXU UHJUHVVLRQ DQDO\VLV GLG QRW LGHQWLI\ XVDJH RI RSHQUHVWULFWHG SURFHGXUH DV
VLJQLILFDQWIDFWRUFDQEHWRRRIWHQXVDJHRIRSHQSURFHGXUHDOPRVWLQRIDOODQDO\]HGSURFXUHPHQWVEHFDXVH
SURFXUHVWHQGWRDYRLGULVNVRIEHLQJÄPDUNHG³DVFRUUXSWHG2WKHUUHDVRQFDQEHWRRORZ56TXDUHGYDOXHRIRXU
DQDO\VLV
$GMXVWHG56TXDUGYDOXHZDVRQO\ZKDWVHHPVWREHWRRORZWRSUHGLFWRUPDNHDQ\FRQFOXVLRQV2QWKH
RQH KDQG WKH ORZ$GMXVWHG56TXDUHG UHGXFH FDSDELOLW\ RI RXU DQDO\VLV RQ WKH RWKHU KDQG FURVVVHFWLRQDO GDWD
ZKLFKZHXVHGKDYHXVXDOO\ORZHU$GMXVWHG56TXDUHGYDOXH6LPLODUUHVXOWVRI$GMXVWHG56TDXUHGYDOXHDUHDOVR
LQ3DYHODQG.XEtNZRUN,QRXUIXWXUHUHJUHVVLRQDQDO\VLVZHZLOOWU\WRLQFUHDVH$GMXVWHG56TXDUHGYDOXH
E\GLYLGLQJGDWDLQWRWKHWKUHHJURXSVJRRGVVHUYLFHVDQGSXEOLFZRUNVDQGRULQVWHDGRI2/6UHJUHVVLRQPRGHO
*/0UHJUHVVLRQPRGHOZLOOEHXVHG'HVSLWHRIUHJUHVVLRQPRGHOOLPLWDWLRQVWKHUHVXOWVLQGLFDWHWKDWKLJKHUQXPEHU
RIFDQGLGDWHVLQSXEOLFSURFXUHPHQWGHFUHDVHWKHILQDOSULFH
&RQFOXVLRQV
2QGDWDIURP(XURSHDQ&RPPLVVLRQ6WUDQG5DPDGDHWDOZHFDQVHH WKDWFRPSHWLWLYHQHVV LQ6ORYDN
SXEOLFSURFXUHPHQWZDVWKHZRUVWLQ(87RJHWKHUZLWKKLJKHUFRUUXSWLRQUDWHDQGZRUVHEXVLQHVVHQYLURQPHQWLWLV
KDUGO\SRVVLEOH WRDFKLHYH ORZHUSULFHVHIILFLHQF\DQGRUTXDOLW\JDLQV7RDFKLHYH ORZHUSULFHVDQG LQFUHDVH WKH
HIILFLHQF\RISXEOLFSURFXUHPHQWLQ6ORYDNLDQRWRQO\KLJKHUFRPSHWLWLYHQHVVLVQHFHVVDU\DOVRORZHUFRUUXSWLRQ
EHWWHU EXVLQHVV HQYLURQPHQW DQG VPDOOHU EXUHDXFUDF\ LV UHTXLUHG ,Q RXU UHJUHVVLRQ DQDO\VLV ZH IRXQG RXW WKDW
FRPSHWLWLYHQHVVKDVJUHDW LPSDFWRQ WKH ILQDOSULFHEXWDOVRXVDJHRI ORZHVWSULFHFULWHULRQDQG ILQDQFLQJE\(8
IXQGVFDQLQIOXHQFHWKHILQDOSURFXUHPHQWSULFH

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5HIHUHQFHV
%UDQQPDQ/HWDO7KH3ULFH(IIHFWVRI,QFUHDVHG&RPSHWLWLRQLQ$XFWLRQ0DUNHWV7KH5HYLHZRI(FRQRPLFVDQG6WDWLVWLFV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